Background: Systemic sclerosis (SSc) patients are encountered in all parts of the world. Few Indian studies are found in the literature on this connective tissue disorder of unknown etiology. The spectrum of sclerodermatous diseases comprises a wide variety of clinical entities. Renal involvement is not common in Indian patients when compared to western patient's in spite of the kidney being commonly affected in scleroderma due to vascular changes. Aim and Objective: To primarily study the prevalence of renal involvement in SSc and to correlate it with high-sensitivity C-reactive protein (hsCRP) over a period of 1 year in a tertiary care hospital in North-East India. Materials and Methods: A total of 38 consecutive scleroderma patients of both sexes, diagnosed by established criteria, were examined, and hsCRP was estimated in all. Evaluation for nephropathy by biochemical tests and sonography were carried out. Relevant clinical/biochemical examinations were carried out. Results: SSc was 3 times more common in mostly in middle aged females. About 50% presented within 1 year of disease onset. Renal involvement was uncommon (18%) and hsCRP was detected in 26%. Conclusion: SSc with nephropathy, not renal crisis, presents early and hsCRP is a good marker for the same.
thickening of the skin. It may occur in a localized form or as a systemic disease (SSc), which is often progressive and fatal. Currently recognized subsets of scleroderma include: Diffuse (progressive SSc), limited, localized (morphea and linear scleroderma), overlap syndromes, and undefined connective tissue disease.
Systemic sclerosis is a sporadic disease that has a worldwide distribution involving every ethnic group. No seasonal or geographic clustering of cases has been confirmed. The epidemiology of SSc has been difficult to establish, reflecting the clinical diversity of the disease, the absence of widely accepted criteria for diagnosis or classification, and the methodologic challenges associated with population-based case studies. Incidence estimates range from 9 to 19 cases/1 million/year, with prevalence rates ranging from 28 to 253 cases/1 million/year in the United States, [1, 2] and 120 cases/1 million/year in the United Kingdom. [3, 4] Based on incidence
Introduction
Systemic sclerosis (SSc) is a connective tissue disorder of unknown etiology, and heterogeneous clinical manifestations. It has a chronic and often progressive course, characterized by alterations of the microvasculature, disturbances of the immune system, and by massive deposition of collagen in the connective tissue. It is generally considered an aggressive form of scleroderma, characterized by induration and and survival rates, it is estimated that there are 75,000-100,000 cases of SSc in the USA where a community-based survey of SSc yielded a prevalence of 286 cases/million people [5] suggesting that SSc is frequently misdiagnosed, and its true prevalence may be higher than previously reported.
The kidney shows the most significant acute consequences of vasospasm and arterial damage in SSc. In contrast to pulmonary arterial hypertension (which is characterized by slowly progressive vasculopathy), the vascular changes in renal scleroderma usually develop rapidly, due to higher levels of systemic blood pressure as compared to the pulmonary pressure. In both, an abnormal response to vascular injury is the underlying pathology. In scleroderma renal crisis (SRC), intrinsic systemic vasospasm leads to accelerated hypertension and occurs in approximately 10% of all scleroderma patients. Patients with diffuse scleroderma are at greatest risk, with 20-25% of them developing SRC. [6] They had a high mortality and 1-year survival <15% [7] prior to the advent of effective therapy. However, nonrenal-crisis abnormalities like hypertension, azotemia or proteinuria still occur in 45-60%. [8] Overall, renal involvement is reportedly uncommon in Indian patients with SSc [9] while nonrenal abnormalities are similar to the west. [10] C-reactive protein (CRP) is an abnormal protein (acute phase reactant) which forms a precipitate with the somatic C polysaccharide of the pneumococci. CRP-ligand complexes bind directly to neutrophils, macrophages, and other phagocytic cells, leading to inflammatory response and release of cytokines. Elevated CRP is found in many infectious and noninfectious inflammatory conditions and used as a marker for disease activity.
Materials and Methods
The present prospective, hospital based study was undertaken in the Department of Medicine, Assam Medical College Hospital, Dibrugarh, Assam, to study the prevalence of renal involvement in SSc and to correlate it with highsensitivity C-reactive protein (hsCRP). The study duration was from July 2012 to June 2013. A total of 38 consecutive patients of SSc of both sexes, ≥13 years of age admitted or attending various outpatient departments were included in the study who fulfilled the American College of Rheumatology Criteria for SSc.
Exclusion criteria
Patients with other connective tissue disease, diabetes mellitus, primary renal disorders, pregnancy, and patient not giving consent. 
Diagnostic criteria for scleroderma
According to the subcommittee for scleroderma criteria of American Rheumatism Association (1980): [11] a. Major criteria:
• Scleroderma proximal to the digits, affecting the limbs, face, neck or trunk. b. Minor criteria:
• Sclerodactyly.
• Digital pitting scar.
• Bilateral basal pulmonary fibrosis.
Diagnosis of scleroderma was confirmed when one major criteria or two minor criteria's were fulfilled (sensitivity and specificity 97% and 98% respectively). All patients were carefully evaluated to look for the renal involvement, with history suggestive of SRC in the past, measurement of blood pressure, urine examination for the presence of proteinuria and active sediment, blood biochemistry for measurement of serum urea and creatinine, electrolytes, uric acid, antinuclear antibodies (ANA), and creatinine clearance using Cockcroft-Gault formula:
(140 age) lean body weigh Creatinine clearance t (kg) ( ) Plasma creatinine(m ml/m g/dl in ) 72
The factor of 0.85 was used for females.
Based on the calculated glomerular filtration rate (GFR), chronic kidney disease was classified as stage 2 with GFR between 60 and 89 ml/min, stage 3 with GFR between 30 and 59 ml/min, stage 4 with GFR between 15 and 29 ml/ min and kidney failure when GFR was <15 ml/min and/or requiring regular dialysis.
Serum hsCRP was estimated by Dimension RxL Max autoanalyzer using Particle Enhanced Turbidimetric
Immunoassay technique (normal value: 0-3 mg/L). Ultrasonography kidney was done using Siemens Acuson Antares 5 Ultrasound System with 3.5 MHz transducer.
Statistical analyses for all continuous variables were expressed as mean ± SD, whereas categorical variables were expressed as frequencies and their percentages. Student's t-test was performed for continuous variables, and Fishers exact test for categorical variables. P ≤ 0.05 was considered as significant.
Results and Observations
The mean age of the study population was 41.76 ± 11.53 years (M:F = 1:3.22). The maximum age incidence 14 (36.84%) was seen in 31-40 years. The age and sex distribution is depicted in Table 1 . Duration of disease before presentation ranged from 1 month to 9 years. The mean duration of the presentation was 23.38 months with 19 patients (50%) presenting within 1 year of onset. Renal involvement was more common during the first 2 years of the disease. Out of the total seven cases with renal involvement, six patients (86%) developed the same within first 2 years. Major presenting symptoms were sclerodactly (74%), Raynaud's phenomenon (63%), digital ulcer (37%), joint pain (76%), dysphagia (32%), calcinosis (5%), dyspnea (24%), and hypopigmentation (21%) [ Figure 1 ]. ANA was positive in 21 cases (55%).
7/38 patients (18%) had renal involvement consisting of one male and six female patients (P = 1.0000). Out of them, 4 cases (57%) were already on corticosteroid therapy (P = 0.0245). Renal findings included proteinuria in 7 cases (18%), elevated blood urea in 4 (11%), high-serum creatinine in 4 (11%), renal parenchymal changes in ultrasonogram in 2 (5%) while one patient (3%) presented with SRC [ Table 2 ].
About 28 (74%) had normal hsCRP levels while 10 cases (26%) had elevated hsCRP levels. Renal involvement was found in 5 cases with high hsCRP and 2 cases with low-hsCRP levels. Rest of 5 cases with hsCRP and 26 low-hsCRP levels had no renal involvement [ Figure 2 ]. Association between hsCRP and renal involvement in SSc was highly significant (P = 0.008). Out of the total seven patients with proteinuria, 5 (71%) had elevated hsCRP levels. All the patients with renal parenchymal changes in ultrasound abdomen, elevated urea, elevated creatinine and SRC had elevated hsCRP levels.
Discussion
Incidence of SSc increases with age, peaking in the 3 rd to 5 th decade. In a study of 100 Indian patients, Sharma et al. [12] found that mean age was 32.75 ± 11.62 years. So, the mean age of our subjects is comparable to other Indian data. It was observed that women were more commonly affected than men. Earlier reports of Laing et al. [13] and Sharma et al. [12] showing a female to male ratio 3:1 and 5.2:1 respectively, conforming to our findings.
Clinically, skin thickening is present in almost all cases, [14] digital pitting scar in >33.33% cases, [15] skin pigmentation in ~50% [16] and arthralgia/arthritis in 70% of diffuse variety and 40% of limited variety of the disease. Arthritic pain is GFR: Glomerular filtration rate not uncommon as also radiographic evidence of periarticular osteoporosis, joint space narrowing and erosion. [17, 18] Esophageal involvement and dysphagia can occur in 33% and 35.2% patients respectively. [12] These are comparable to our findings [ Figure 1 ]. In USA, Reveille et al. [19] found that ANA was positive in 65.3% of the SSc, which is comparable to the present study.
Human CRP is a homogeneous protein free of lipid and carbohydrate. The binding and functional character of CRP suggests that it may play a role in host defense against various infections/inflammations. CRP is synthesized by hepatocytes and as it is normally present in plasma at a concentration <5 mg/L, highly sensitive immunochemical methods are required for its quantification. The rate of synthesis of CRP is possibly influenced by humoral mediators like leukocyte endogenous mediator (LEM) as studies have shown that injection of LEM in rats causes elevation of a number acute phase proteins. [20] The protective efficacy of CRP against Streptococcus pneumonia infection in mice was demonstrated in 1981 by Carolyn Mold and Shuei Nakayam. CRP has binding specificity for phosphocholine determinants of cell wall polysaccharide from S. pneumoniae.
Recent studies from China and Canada [21, 22] have found hsCRP elevation in 25-35.4% of SSc patients while two small cohorts from Japan, [23, 24] reported that 33-50% had elevated CRP levels. In a mostly prevalent SSc database, CRP level seems to regress over time. Higher values are associated with activity and damage scales. CRP level may be elevated early disease when cytokines are causing more inflammation, and decline later as fibrosis progresses.
The kidney commonly shows the consequences of blood vessel spasm and arterial damage in SSc and studies suggest a strong association between renal involvement and outcomes in scleroderma. In SRC, intrinsic systemic vasospasm leads to accelerated hypertension. Autopsy studies reveal histological evidence of renal involvement in 60-80% of patients with SSc. [25, 26] As many as 50% of SSc patients have clinical evidence of renal involvement, such as mild proteinuria, elevated serum creatinine concentration, or hypertension. [27, 28] The course of renal involvement in most of them appears to be benign, without progression of renal dysfunction. [28] Mild chronic renal insufficiency in scleroderma may be a manifestation of vasculopathy and is probably under recognized. Current data suggests that manifestations of renal insufficiency including proteinuria and altered renal vascular dynamics as measured with Doppler ultrasound may help identify early signs of renal involvement which can be a surrogate marker of vasculopathy. Further studies are warranted to investigate renal markers as prognostic indicators and targets for disease modifying therapy in scleroderma.
It is likely that in some patients, proteinuria and hypertension are coincidental and not an effect of SSc. Although SRC develops in up to 20% with diffuse cutaneous SSc (dcSSc), its incidence appears to be declining. [28] Other patterns of renal involvement in SSc include chronic vasculopathy with reduced GFR. Patients with overlap SSc may develop inflammatory glomerular disease including glomerulonephritis, characteristically associated with serologic features.
Our study shows that the renal involvement is less frequent in our patients compared to the reports in western literature. Renal involvement was reported in 23-40% in Western countries, in contrast to our figure, which are similar to that of Iraq and Thailand, [29, 30] and previous Indian studies, emphasizing a racial variation in frequency of renal involvement in SSc [ Table 3 ]. In a large western study [22] of 1145 SSc patients it was found that patients with elevated CRP levels was associated with higher disease activity, higher creatinine, and higher prevalence of proteinuria; and were more likely to use steroids. In our study, association of corticosteroid therapy with renal involvement in SSc was significant (P = 0.0245). We also found that renal involvement was more common (86%) during the first 2 years of the disease. Most cases of renal involvement reportedly occur within the first 12 months of disease, and in a quarter of patients with SRC, the diagnosis of SSc is made at the time of the renal presentation. [28] Scleroderma renal crisis typically causes accelerated hypertension and acute renal failure. The only patient who presented with SRC in our study had disease duration of 24 months. She was on high-dose steroid following an allergic skin reaction to penicillamine therapy. One month later she came with rapidly progressive oliguria renal failure and severe hypertension. A single-center study in the UK consisting of 706 patients [32] found that 12% of dcSSc patients and 2% of limited cutaneous SSc (lcSSc) patients [28] 544 patients 32 Sharma et al., 2006 [12] 100 patients 6 Gupta et al., 2007 [10] 87 patients 29 Present study, 2012-2013 38 patients 18.42 later on developed SRC. Until the advent of angiotensinconverting enzyme inhibitors, SRC had a very high mortality. But in recent years, 1 year mortality has declined from 85% to 24%. [33] The diagnosis of SRC is based upon the characteristic findings in high-risk patients with SSc. SRC is a thrombotic microangiopathy similar to malignant nephrosclerosis, thrombotic thrombocytopenic purpura, hemolytic uremic syndrome, radiation nephritis, chronic transplantation rejection, and antiphospholipid antibody syndrome. Because of the similar histologic findings, renal biopsy cannot definitively establish the diagnosis of SRC.
Scleroderma renal crisis occurs in 10-15% of patients with dcSSc and rarely (1-2%) in lcSSc. [32] Most cases occur within the 1 st year of disease, and in 25% of patients with SRC, the diagnosis of SSc is made at the time of the renal presentation. A number of risk factors for SRC have been identified. These include diffuse and advancing skin involvement, glucocorticoid use, and presence or absence of certain autoantibodies; the most important one being diffuse skin involvement, particularly if rapidly progressive. [34, 35] End-organ damage can lead to encephalopathy with generalized seizures or flash pulmonary edema. Microangiopathic hemolytic anemia is common, and disseminated intravascular coagulation and thrombocytopenia may develop. Approximately twothird of SRC require renal replacement therapy. [32] Of these, half usually recover sufficiently to discontinue dialysis by 24 months, and hence decisions about renal transplantation should be postponed until that time. Many patients requiring renal replacement therapy eventually come off dialysis 6-24 months after the renal crisis. Therefore, final decision on renal transplant should be postponed until at least 2 years after the renal crisis. Renal biopsy may provide prognostic information and confirms the diagnosis. Cases of SSc with inflammatory glomerular pathology have been identified, and will need different treatment compared with classic SRC. A delayed renal recovery distinguishes SRC from other causes of end-stage renal failure.
Scleroderma renal crisis has been linked to corticosteroid therapy; with 60% of the patients having received corticosteroids prior to presentation [32, 36] especially with high-dose corticosteroid (e.g., prednisolone or equivalent at >15 mg/day).
Conclusion
Our study, despite in a small number of patients, shows that SSc is not rare in this part of the country. Mostly middle aged females are the usually affected. Renal involvement is present in about one-fifth of these patients, and association of hsCRP with renal involvement in SSc is significant, and it may be a helpful marker. We observed that SRC is very rare in Indian patients with SSc. However, nonrenal manifestations and another renal involvement appears to be as common in Indian patients with SSc as in the western population. There are some limitations of this study. It is a cross-sectional study with a small sample size, and most of the patient in our study were on treatment which was not well demarcated. We cannot exclude the possibility of patient selection bias, as our center is a tertiary referral center and as a result majority of the patients were on treatment prior to first presentation. It cannot estimate the true magnitude of the contribution of variables such as disease activity and therapy. A largescale prospective treatment naïve population study might demonstrate a greater effect over time. Further studies are needed to find out the exact details of the renal involvement in Indian patients with SSc.
